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Objective: To standardize the classification, reporting and analysis of medication errors in
nursing in order to improve patient safety management by achieving real-time monitoring
and systemic analysis.
Methods: A system of classifying nurse-related adverse drug effects into four category
grades was developed based on the framework provided by the International Classification
of Patient Safety. Three investigators used the system to classify 1343 nursing-related drug
adverse events reported between January 2006 and December 2010 at 15 tertiary medical
institutions in Shanghai.
Results: The classification standard incorporated all relevant information provided in the
reporting system and revealed that the greatest frequency of drug adverse events resulted
from staff-related factors. In particular, the largest number of events resulted from routine
violations, followed by technology type errors of negligence and fault.
Conclusion: Application of this classification system will help nursing administrators to
accurately detect system- and process-related defects leading to medication errors, and
enable the factors to be targeted to improve the level of patient safety management.
Copyright © 2014, Chinese Nursing Association. Production and hosting by Elsevier
(Singapore) Pte Ltd. All rights reserved.1. Introduction
The management of patient medications is a high-risk
nursing activity, and an estimated 78% of nurses have made
medication errors [1]. One study on nurse medication man-
agement found that 27% of nursing time is spent on drug-
related activities; fetching and checking drugs accounts for
7.4% of their time, drug delivery accounts for 6.7%, 3.9% ofhi).
Nursing Association.
g Association. Productiontheir time is spent retrieving account information, another
3.9% is spent handling medical order accounts and 2.8% of
their time is spent on medication documents [2]. Moreover,
the probability of medication errors is likely to increase along
with the increase in the number of drugs available for
treatments.
Errors can be minimized and patient safety improved by
utilizing drug-related adverse event reports and designing a
more robust, fault-tolerant healthcare system [3]. However,and hosting by Elsevier (Singapore) Pte Ltd. All rights reserved.
Table 1 e Categories of nursing-related drug event grading levels.
Grade 1 Grade 2 Grade 3 Grade 4
1. Staff factors 1.1 Cognitive factors 1.1.1 Insight or understanding
1.1.2 knowledge type
1.1.3 illusion-related
1.1.4 Halo effect
1.2 Behavioral factors 1.2.1 Technology type 1.2.1.1 Negligence
1.2.1.2 Fault
1.2.2 Rule type 1.2.2.1 Incorrect use of a good rule
1.2.2.2 Application of a bad rule
1.2.3 Bias 1.2.3.1 Biased evaluation
1.2.3.2 Confirmatory bias
1.2.4 Selectivity
1.3 Attitudinal factors 1.3.1 Problems in attention 1.3.1.1 Distracted or careless
1.3.1.2 Trance or forgetfulness
1.3.1.3 Too much attention
1.3.1.4 He (she) has not seen it,
thus he (she) does not recall it
1.3.2 Fatigue or exhaustion
1.3.3 Overconfidence or assumption
1.3.4 Violation or noncompliance 1.3.4.1 Routine violation
1.3.4.2 Situational violation
1.3.5 Risk-taking behavior
1.3.6 Reckless behavior
1.3.7 Sabotage or criminal act
1.4 Communication
factors
1.4.1 Methods of communication 1.4.1.1 Documental communication
1.4.1.2 Electronic communication
1.4.1.3 Verbal communication
1.4.2 Language barrier
1.4.3 Health Literacy
1.4.4 Communication objects 1.4.4.1 Staff
1.4.4.2 Patients
1.5 Disease factors 1.5.1 International Classification of Diseases
1.5.2 International Classification of Primary Care, Version 2
1.5.3 Problems of abusing or using substance
1.6 Emotional factors
1.7 Social factors
2. Patient factors 2.1 Cognitive factors 2.1.1 Knowledge type
2.1.2 Illusion-related
2.2 Attitudinal factors 2.2.1 Problems in attention e distracted or careless
2.2.2 Overconfidence or assumption
2.3 Disease factors
3. Work or environmental
factors
3.1 Physical environment/infrastructure
3.2 The distance from medical services is far
3.3 Environmental risk or safety evaluation
3.4 Existing standards/norms/regulations
4. Organization or service
factors
4.1 Draft/system/process/step
4.2 Organizational decisions/culture
4.3 Society and organization
4.4 Resources/workload
5. External factors 5.1 Natural environment
5.2 Products, technologies and infrastructure
5.3 Services, systems and policies
Note: Grading levels are based on the World Health Organization International Classification of Patient Safety system.
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not standardized in China, where most of the current clas-
sification methods focus on “appearance characteristics”
and “consequences” of events. These methods are based on
experience, and do not incorporate impact factors, pre-
control measures or other categories [4]. The present study
used the World Health Organization International Classifi-
cation of Patient Safety (ICPS) framework [5] to construct a
comprehensive, accurate and meticulous classification ofnursing-related drug adverse events. This classification
normalizes terms and adverse event grading to expedite
pooling of resources, allowing for rapid delivery and feed-
back of adverse event information. In this way, practitioners
can improve their ability to identify and learn from errors,
which will reinforce the flexibility of the healthcare system
against various risks, reduce incidence of adverse events,
improve medical and nursing quality, and lay an important
foundation for efficient sorting of safety management.
Table 2 e Distribution of impact factors in 1343 cases of nursing-related “drug events”.
Category n %
Grade 1 Grade 2 Grade 3/4
1. Staff factors 1.1 Cognitive Factors 1.1.1 Understanding 25 1.86
1.1.2 Knowledge type 158 11.76
1.1.3 Illusion-related 101 7.52
1.2 Behavioral factors 1.2.1.1 Technology type e negligence 628 46.76
1.2.1.2 Technology type e fault 349 25.99
1.2.2.1 Rule type - incorrect use of a good rule 335 24.94
1.2.2.2 Rule type e application of a bad rule 89 6.63
1.2.3.1 Bias e biased evaluation 19 1.41
1.3 Attitudinal factors 1.3.1.2 Problems in attention e absent-minded or forgetful 73 5.44
1.3.1.4 He (she) has not seen it, thus he (she) does not recall it 14 1.04
1.3.2 Fatigue or exhaustion 20 1.49
1.3.3 Overconfidence or assumption 55 4.10
1.3.4.1 Violation or non-compliance e routine violation 739 55.03
1.4 Communication factors 142 10.57
1.5 Disease factors 33 2.46
1.6 Emotional factors 0 0.00
1.7 Social factors 0 0.00
2. Patient factors 2.1 Cognitive factors 2.1.1 Knowledge type 46 3.43
2.1.2 Illusion-related 38 2.83
2.2 Attitudinal factors 2.2.1 Problems in attention e distracted or careless 11 0.82
2.2.2 Overconfidence or assumption 13 0.97
2.3 Disease factors 72 5.36
3. Work or environ-ment factors 3.1 Physical environment/infrastructure 71 5.29
4. Organization or service factors 4.4 Resources/workload 103 7.67
5. External factors 5.2 products, technologies and infrastructure 51 3.80
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2.1. Construction of the nursing-related drug adverse
event classification system
The conceptual framework of the ICPS was based on exten-
sively soliciting opinions from clinical nursing experts [5].
From this, a nursing-related drug event classification standard
was developed, comprised of five grade 1 categories (staff,
patient, work or environmental, organization or service, and
external factors), 21 grade 2 categories, 26 grade 3 categories
and 17 grade 4 categories (Table 1).
2.2. Classification evaluation methods
A questionnaire was designed according to the newly devel-
oped categories, which was used to classify 1343 cases of
“drug events” from nursing-related drug adverse event data
reported between January 2006 and December 2010 at 15 ter-
tiary medical institutions in Shanghai. The classification of
these identified cases was independently performed by two
master's degree students and a clinical head nurse with a
master's degree, all of who had received ICPS category and
other relevant training. Discrepancies that arose among the
three examiners were resolved after soliciting expert opinion.
Categories were then encoded to perform frequency sta-
tistics on the number and percentage of events. A coding
reliability test was performed on a selection of 10% of the
cases, inwhich the coding reliabilitywas determined as a ratio
comprised of the intersection and union of code numbers
from each of the three coders in each category. According to
Kolbe and Burnett, the reliability of content analysis can beobtained by the degree of consistency of statistical evaluators.
Generally, a degree of >0.80 is an acceptable level of consis-
tency [6]. All reliability tests of the 135 cases in the report data
achieved consistency degrees of 0.80.2.3. Statistical analysis
Analyses were performed using SPSS version 17.0 statistical
software (SPSS Inc., Chicago, IL, USA). Data are expressed as
frequency and percentage.3. Results
Classification of the 1343 cases of nursing-related adverse
drug events yielded a total of 3185 impact factors (Table 2). The
largest proportion of events was attributed to grade 1 staff
factors. Within this category, the most frequent cause of
events was considered to be from routine violations, followed
by technology type errors of negligence and fault. Moreover,
frequency analysis of drug-event impact factors with different
damage degrees showed that a greater number of error factors
were involved in damage of a higher degree.4. Discussion
4.1. Benefit of the nursing-related drug adverse event
classification standard
This study presents a standardized nursing-related drug
adverse event classification system that was guided by the
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oped using relevant data extracted from drug-related adverse
event reports. Use and dissemination of data collected from
this classification will provide a format for event monitoring
and system-wide practice. In this way, nursing administrators
will be able to identify lapses in patient drug safety manage-
ment and determine what levels, angles and factors should be
approached and targeted to eliminate errors.
4.2. Standardization to achieve a universal and flexible
adverse event classification
Nomedical error classification systemwill be without flaws or
limitations. Although classification is meant to be broad
enough to encompass all possible events, inevitably some
events that should be monitored and reported will have been
omitted. Categorical descriptions are typically generalized,
which may be unfamiliar to clinicians. Therefore, an effective
classification should entail flexibility to accommodate
working-environment terminology. Furthermore, inherent
features of adverse drug events involve factors that are not
mutually exclusive, as demonstrated by the classification of
1343 events into 3185 factor occurrences. This multi-level
nature increases the complexity of the classification for the
user. Therefore, the development of a guideline is needed
before clinical application of the nursing-related drug adverse
event classification method. The guideline should include
descriptive interpretations and typical clinical case illustra-
tions, to unite theory and practice.
4.3. Training and education are key step for
classification application
The main objective of this classification is to enable acquisi-
tion of patient safety event data. To facilitate this, common
terms for describing key features and dynamic developmentsof an event can be applied to map and model elements of
patient safety events. The comprehensiveness, accuracy and
validity of mapping these core elements are affected by the
knowledge level and thinking depth of the reporter. Therefore,
nursing administrators should become familiar with, and
fully understand the objective, significance and meaning of
the nursing-related drug adverse event classification stan-
dard. Proper training will ensure that users understand what
information is needed, what interventions should be imple-
mented and what risks are associated with specific events.Funding statement
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